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the image of P. If either a or ,B is a suspension, [a, ,B] = 0 so [a, ,B] must depend only on H(a) and H(,8). In fact Theorem 1.1 (Barratt-Toda) [B 1, TI]. Localized at 2, [a, ,6] = P(E(H(a) A H(/3))).

This is effective in calculation since
on E(H(a) A H(,8)) which itself is a composite H(a) o H(,8) or H(,8) o H(a).
Localized at an odd prime a similar situation occurs. We need to take account, in this case, for the fact that E: Tr Now we enquire whether there are other spectra which could enjoy these properties. We ask for a spectrum X = {Xn} together with fibrations: P. Xn _1 E) Xn H nXf(n)-I which we will refer to as EHP fibrations. We would like a "Barratt-Toda formula" to hold. We need, then, to define "compositions" in the homotopy of X. Given a "unit" u1: Sl --+ Xl and a homotopy class 1Sl S--Xm we then seek an extension: xl possibly with some uniqueness property. In this case we can define compositions, by 16 o a = 16 o a for a E 7r* (X1) . In favorable circumstances this will induce a bilinear multiplication in 7r* (X). Now let us assume that X is a ring spectrum with unit u and multiplication ,i : Xn A Xn , Xn+m which is homotopy associative (compositions are associative) and homotopy commutative (the Barratt-Toda formula will enforce this). Suppose that among the uniqueness properties for 16 we require that it be an X module map; i.e., we have a If a Barratt-Toda formula were to hold we would need f(n) + f(m) = f(n + m) . This implies that f(n) = kn where k = f(l).
Let us now confine our attention to odd primes where we find our examples. Using the sphere spectrum as a model, we can only expect the usual BarrattToda formula to hold when one of n and m is even. Thus f(2n) = hn and f (2n + 1) = hn + f( 1) . Both because of some technicalities that will soon come up, and because of the examples we have in mind, we will assume that both h and f(1) are even. We shall see that in the construction process that follows, it is often easier to construct fjsXk than to construct Xk for some s > 0. This is inconsequential for a homotopy spectral sequence. All of the examples of interest have k = p, and k = pi seems almost necessary if the construction of H is natural enough.
The cases of interest, if they can be delooped to be ring spectra, will have XO -Zp with the discrete topology. 2Throughout this work we will write S2n for p_I (S2n).
In [G7] we show that there are A algebra models for each of these spaces, and short exact sequences for each of these fibrations. In particular, there is an EHP spectral sequence for EXtA, (H* (V(m))) generalizing the Bousfield-Curtis spectral sequence when m = -1 .
From the sequence CMN we see that there is a map Wn%1 We then need to show that the rectangles involving fm commute. Since (m I S2mp-1 is the map of degree p, the only verification necessary is that the diagram: 
Finally the spaces { J/J/) } form a spectrum equivalent to S-1 V(O).
Clearly this whole matter could be greatly simplified if we could find maps The map 00q4c can be recovered from b as the composite Gao -+ Y2X(n) S Y; the map 0q, is clearly not unique unless it is required to satisfy some stronger property than being an extension of q0 = X0. However given a homotopy of commutativity in Y and a null homotopy of p times the identity in KY Y, the construction of q can be made without any choices. It seems, therefore, that there is some hope for a functorial construction.
The universality of VAn) is reflected in the following freeness property which is easily verified. As in the case m = -1 , we expect that the third map actually factors through G2n+2m-2 providing a desuspension:
By the above method it is possible to construct something similar, namely a map OT2n-1 A T2m-1
T2n+2m-3 and hence
OT2n-1 A QVm-l QT2 n+2m-3-
4
In this section we will discuss Conjecture 3.2. There are various stronger versions of this conjecture and we will discuss our results to date. It seems to be difficult even to intuit which of the various conjectures will hold up.
We begin with the following:
Conjecture 4.1. There is a map 12Q2S2n+1 h2L p2np+1 which is an epimorphism in Zp homology. 
